ABSTRACT
INTRODUCTION
A number of multivalent elements are present in high-level nuclear waste that is to be immobilized within glass matrix. Table 1 gives the composition of candidate glass PF798 for nuclear waste immobilization, designed by Power Reactor and Nuclear Fuel Developments Corporation. This glass frit contains Li 2 0, CaO, Si0 2 , B 2 0 3 , ZnO and A1 2 0 3 . The major objective of nuclear waste immobilization is to constrain various elements to exist in the most desirable state in the glass. The key to meet this requirement is a knowledge of the oxidation-reduction (red-ox) chemistry of the elements in candidate glass. Potential problems that can be controlled by the red-ox chemistry are the emission of volatile species, foaming of the melt, precipitation of metals from metal sulfides, accelerated corrosion of the melting floor, and selective leaching of specific red-ox ions /1,2/.
Among 
Π. EXPERIMENTAL ASPECTS
The details of the experimental apparatus have been reported elsewhere /3/. The samples were prepared by mixing glass frit PF798 with requisite portions of MgO (or BaC0 3 ) and Li 2 C0 3 to yield (mol% MgO) + (mol% Li 2 0) = 20 or (mol% BaO) + (mol% Li z O) = 20, heating on a platinum plate at ambient atmosphere at 1473 Κ for 3 hrs, and quenching in air. The resulting glass frit was crushed in a mortar, and mixed with FeO to yield "total-Fe" concentrations of 4 pet by weight. The resulting mixture of 1.2 g was placed on a platinum plate of 40 mm square, and heated inside a horizontal SiC resistance furnace equipped with a mullite reaction tube of 50 mm o.d., 42 mm i.d., and 1000 mm long in a stream of pure C0 2 . After leaving the furnace, the gas mixtures passed a zirconia oxygen sensor and the oxygen partial pressures were continuously monitored.
After a duration of 23 hours or even more, the platinum plate was moved to the end of the silica reaction tube by using a nickel rod in order to quench the glass sample. Preliminary experiments revealed that equilibrium could be attained after a duration of 12 to 18 hours /3/. The solidified sample was removed from the platinum plate by slightly folding this container. The glass samples thus obtained were submitted to chemical analysis for Fe 2+ and total-Fe.
Ferrous iron (Fe

2+
) was determined by dissolving the sample in HCl under a stream of purified argon and titrating with standard K 2 Cr 2 0 7 /4/. For the determinations of total-Fe, the samples were dissolved in dilute HCl under an ambient atmosphere to oxidize Fe 2+ to Fe 3+ within the solution. The resulting ferric iron was then reduced to ferrous iron with titanium chloride, and the total amount of Fe was then determined by titrating with standard K 2 Cr 2 0 7 151. The relative accuracy for the determinations of Fe 2+ and total-Fe was better than ±3%.
All the experiments were conducted at 1473 K. Temperatures were measured by a Pt-PtRhl3 thermocouple placed within 10 mm from the melts, and controlled to within ±1 Κ by using a PID-type temperature regulator. The overall errors in temperature measurement and control were estimated to be less than ±2 K.
ΙΠ. EXPERIMENTAL RESULTS AND DISCUSSION
The experimental results for melts of {PF798 + Li 2 0 + BaO} and {PF798 + Li 2 0 + MgO} are summarized in Tables 2 and 3 , respectively. The assigned uncertainties of concentrations of Fe 2+ and total-Fe given in these tables are based upon standard deviations in chemical analysis. 
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